NUMEROUS reports of cases of malignant carcinoid associated with acquired cardiovascular abnormalities have appeared in the medical literature since this syndrome was first recognized as a clinical entity. Despite the fact that the intracardiac abnormalities characteristic of this interesting disease are almost exclusively confined to the right side of the heart, catheterization studies have only infrequently been mentioned and no truly complete hemodynamic data have been included in the case reports published to date.
Of the valvular lesions encountered in the carcinoid cardiovascular syndrome, tricuspid insufficiency is the most frequently seen; right atrial tracings exemplifying this condition appear in the communications of Bjorck, Axen, and Thorson' and Sjoerdsma, Weissbach, and Udenfriend.2 However, cardiac catheterization data supporting the diagnoses of tricuspid stenosis, pulmonary stenosis, and pulmonary insufficiency, which may also occur in association with functioning carcinoid, have not come to our attention.
Serotonin or 5 hydroxytryptamine (5-HT), the elaboration of which by the argentaffine cells has been generally accepted as the pathogenic agent responsible for the cardiovascular manifestations of malignant carcinoid, has been shown to produce pulmonary hypertension in animals. 3 The occurrence of pulmonary hypertension in the reported cases of carcinoid cardiovascular disease, however, has not been frequent. Sparks fig. 2 ).
The patient was discharged from the hospital to be followed by his private physician. DISCUSSION Consideration of all the data in this case indicates that all the cardinal features of the carcinoid cardiovascular syndrome were present, including telangiectases with "eynotic" flush, diarrhea, bronchospasm, and a right-sided valvular heart lesion. Carcinoid tissue metastatic to the liver actively secreting 5 hydroxytryptamine was proved pathologically and by urinary excretion of 5 hydroxy indole acetic acid.
As noted above, the most common valvular lesion found in association with malignant carcinoid is tricuspid insufficiency and this disorder was most prominent in the present case. The explanation for the almost constant finding of tricuspid insufficiency is thought to be the endocardial fibrosis involving the right atrium and ventricle. This causes shortening and thickening of the chordae tendineae and prevents complete closure of the tricuspid valve. The exact mechanism by which the endocardium undergoes this fibroplastic change is poorly understood but is thought to result from the high concentrations of serotonin to which the right side of the heart is subjected. This occurs by virtue of its receiving almost directly the output of the argentaffine cells in the metastatic carcinoid tissue of the liver via the hepatic vein and inferior vena cava. That these lesions practically never occur on the left side of the heart is considered to be due to removal of the serotonin in the lungs by means of the enzyme mono-amine oxidase, which is found in the pulmonary vascular bed and which has been shown to inactivate the 5-OH tryptamine.7
In the case under consideration, the tricuspid insufficiency was thought to be responsible in great measure for the anasarca '210) IEMODYNAMICS OF CARCINOID SYNDROME and for the considerable reduction in cardiac output. The diastolic gradient existing between the right atrium and right ventricle was not considered to be great enough to justify the additional diagnosis of tricuspid stenosis. The cardiac catheterization data likewise failed to establish the presence of any lesion affecting the pulmonary valves.
As mentioned earlier, pulmonary hypertension has only rarely been found in the comparatively few cases in the literature in which cardiac catheterization has been performed. Unfortunately, in the 2 cases in which pulmonary hypertension was found, the actual level of the pulmonary artery pressure was not given. It is somewhat surprising that pulmonary hypertension has not been a prominent finding, in view of the very striking effect of infused serotonin on the pulmonary artery pressure of experimental animals. In our case, a minimal, although definite, elevation of the pulmonary artery pressure was found. Many explanations are actually available for the apparent paradox of a normal, or only minimally elevated, pulmonary artery pressure in the presence of a substance, 5 hydroxytryptamine, which has been shown to have such propensities for elevating the pulmonary artery pressure under experimental conditions. The most obvious explanation would be the circumstance that the cardiac catheterization was not performed during a "paroxysm'" comparable to the periodic flush these patients often have during which presumably a large amount of 5-OH tryptamine is liberated into the circulation. Truly, science as science is unemotional and impersonal, and its analytic, atomizing, or anatomizing methods are apt, in their matter-of-factness, to seem antagonistic to artistic unities and poetical interpretations. But here must be learned the lesson of patience and openmindedness, and here the limitations of science must be borne in mind. The poetry of the men of feeling must not contradict th formulations of the man of science, but they are speaking different languages, and we may know by feeling some aspect of reality which eludes us in scientific analysis. Our delight in fine scenery is not less real than our knowledge of the geology. Both are pathways to reality. When science makes minor mysteries disappear, greater mysteries stand confessed. For one object of delight whose emotional value science has inevitably lessened-as Newton damaged the rainbow for Keats-science gives back double. Science widens and clears
